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(57) Abstract: 

PURPOSE: To provide the title 
semiconductor device and 
manufacturing method thereof 
capable of easily controlling the 
inversion voltage making high 
breakdown strength and high 
driving force compatible with each 
other without increasing the 
capacities of source and drain. 

CONSTITUTION: After removing 
the residual insulating films 5a ? 5b 
on the sidewalls of a gate 
electrode 4, P+ type 
semiconductor layers 1 0a, 10b are 
selectively implanted in the end 
parts only on the channel side of 
source-drain 6a, 6b. The P+ type 
semiconductor layers 1 0a, 1 0b 
can restrain the punch-through of 
source, drain to control the 
inversion voltage thereby enabling 
the concentration of a P type 
substrate to be set up at low 
level as well as an element to be 
microminiaturized without 
increasing the drain capacity at 
all. Furthermore, the impurity • 
concentration in the channel 
region can be unequalized thereby 
increasing the driving force of 
transistors. 
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mmm*m#mm± &®&mm#m®fr *> & k> . nuiae 

[mmms ] m 1 mnm<D¥m#m&±.icy- vtmm 
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mM©fliM«c0 2 ©^K=&ain?w«cg|g $ # . 
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!gJ*&AU B«!B¥iI#affi>tJ«tmiifI^©S&2:©# 30 
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<fc os^miE^iait/^o ^-x^-sup*.* c t £ 
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] it*^3fB*S©^Jil<b^«:a«SO'^l 
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[1^315 ] fi^@3fBiS©» 1 ©*&t*@£J&fiKT£X 
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^#M£j£S;*ti-£Xfi<i:£*rU B«fB^3©^f* 

««ih©ifs^¥*i«ciii 2^m^©m 1 (D¥&&m® 

immme i m 1 ^m©^»ss±k^- vtmm 
ttzzmi <Dmm*%m-?z>Tmt, mmm 1 <omm 

Rh(cISg|iKtt©y- FUSi ft£fg i ommmzBfS. 
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1 © ^ * >&A{c<fc 9 IS 2 ^1IM©^M^£ iftfa^agi* 
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■TSIISi. B«fBmi©^mMi02©iS^)g=& 
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¥m#mm<pic f u ^ >©-gpi % ^^2 ag 
wgL<DW i ©*^ti^t*^-r ■sxfii > wiia^ 1 © 

*SiiS|g€rl^*L^ttS«*gaiSi*SXfi<!:, £HfC 
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<om i o*aM«RW*«isdi^ siii. Bute^ i ©#^ 

K«r-7X4a<tLrSt»S^2©^*>aA«cJ:0ira* 

m#mmtpicm2mmm<Dttii®)z&AL. v-x. s 
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tzimt. mrfa^i©^mjg©fi'M{c^2©^^<& 
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m&±®m i ©*&it®*^5feL^»s«*stB3tts 
•is i . ma s nfc*^(*s«±{c^tRa«j{c^ 2 ©a£n . 
mzmm? zx.mt. mam 2 (otmrnzmwrnicmzi 
•rsigi. ij^i©aisisi02©«mjg*-7x^ 
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igJfcaAU miia*ig*SS«t>K:^l^S©02©* 30 
*£(*^isS£^&r-&I*i<h£«;L. C©SB2©3Ug#$f ■ 
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TiTMi. . ffiaiff 1 ©^^©WMfc^ 2 ©*6i»gi£ 
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¥m#mw. * K y - * & k u-r >©— a$ £ & s i& 2 & 
^©^ 1 ©*®»«jJgc*mR)Er ziMt . fits* 1 © 

textm 1 (Dmmm* kiss l . sr ta 

02 ©«6ii£Ri:©*Jgft>©^?:S!RWK:^*-r ^Ifl 

t. mmm2<DmmmzmiRmtcm : £-rz>xmt. ma 

2©Y*>^teJ:0Sfn^§2©*iN&&£i£AU h5 
B^aWMI** <c* 1 ^mM©0 2 ©30g<*fSl§g£ft5ldi 50 
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-r £i*i£ . Huia^isft^i mriais 1 ©«ti%-?^ 

t> £ b r ffl l >S « 3 © A * >i£ Ate J: 0 m 2 
•*B8*£&AU ii5!a¥i!#S«'*H£y-*RO-K W> 

©-si5£ & 2 ^ms©m 3 <D¥m&ffi$.*f&m- s 

ISiSrffi*. Btfialfl2©^{*11J^cJ;9£ifSf§I££ 

[0 02 1 ] $fc*i6?§©i»^a8iats©*^^g© 
isg^w. m i &iiM©*2gttgi6Ltfc:y- n 
tuzm i ©^^^^-rexg£ . Buia^ i <omm 

«ft^*>aA4flat>fcmi©-f*>aAtcj;o fneiH 

k* i #«ffiewRW»£ffiAo. * i 
©» i o*i»M4Mt5iit, striae i <omm 
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r sisi . msm 1 ©^^©nijstc^ 2 ©^m* 
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[0022] 
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s*iiTi, ms©»ifpasAiisi±-r^„ 
[0023]$ tcmim 2 fa4K©m^T«i. m 1 wmm. 
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[0024] Sfc«*ig3 ,6,7 fa*£©t»^rtt. y- 

F mS£ & SIS 1 ©^mM©»JH<Cg|g$ n/clg 2 ©16 
{C©^aA-r-2>C<fc«CJ:*), MOSh5>^^OA'> 



&wft<D*mmws£i>m < # o . h ^ > y * * vim-h 
z> . m 2 tc±t e©f£A£ y - x. F u v 
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Jc94^<*S*^Km2^^©:?WBj£aAU V- 

x . sc* K.u-f><b^c-5^2 ^m©3&-2 <&mfmw 
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-><w y =• t,. iis©* » 7 *tc 

tc. ~>y 3>a«±©«>y 3>^tJK3>&^*Lr->y 

■)t-;W'<-t*v^i'il / Tti-{^>^4 OKe 
VC4-6X 1 0 14 cm-'SAl/n + IOV-^, KU 
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»;>^^><D-/a77'(;^^ 0 03 tmmc yw 
*>« KU-f ><E>^ * *nHllx ? s«cc«RffKCj9gAd 

mos h^>^x^(0SS!|$ttccocirSiwr6 0 Kff 

$nfctJ->7VUBPc h h^>^X*(Dy~ h^gCCP 

+3!* y s^.y 3 >*flai^ffi^ + *;i/Stc t/ctOT, 

[0034] H5»NchI h ^>^X£<D3S^*>* 
A4MbE\ H6 BP c h h t >W« 

■ 3BB»«CCJ:*fc(DBN.ch. PchftLg3&5o.2^ 

h r «* *><£>&acc j: & p + wm#mm&* 

p c h rtt V > Y * >SACc i.8N+ fi^ffiMt** F 
g j&s/Jn 5 < tt Z> t * + * ; 1/ f^ffli cd P + * £ t > B N + ^ 
H5 tH6tLg^0.45 *u>«T0O5t£<!;JR 
[ 0 0 3 5 ] m 7 <t 0 8 B Kb-/ >fi&fD®£<D Lgffig 

[0036] 09 BCMO S V >#*zsl'- 2<D 1 y- 

h F^>^X£<DFU-f>^B0.88f F///m\ S£ 
*ffik'<t4Nch K^>^X*(DFU^>^£Bl.26f 
F/Mm 1 (ttgtffi) r<fc>£ 0 

[0 03 7] W±<D<fc5tC k 01 dte^<fc5K:;**&fe 
C»|©^»J?a©»jS^J:tl«, PS^O^X^U-X 
h^nOa.l 0blift^W?)n-LDD16 

msmm < i»rt?# . * + y rojetfOttawa < & & 

^/cPl©A->f X^-X h y/q 0 a ,1 0 b(D 
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Xj<fc9gE<v-X, FU V>Pal<D^>3 1 XJl/-£jqj;t 

z><Dicm%~e&z >tt 2 6kpm<d>^;>^xju~x f 

1 0 a , 1 0 b(Jn + V-X, F >©T8Kc«JBJ3S 

[0038] *tc*m&m<D^miw<D^^mc& 

io %fi&m&/b$^tc#>* FW>^©Airc>MOS F^ 
>^x * £ c <t#-c# £ . 

[0 0 3 9)0:45, ^^>CDf^t>0 5Cn/^U h v 

^ y F y ^ >iwtB <t cox 9 * > yojim 

[0 040] ft, y-F O^OMOSh7> 

20 bp +a¥«#tw i o a , i o b *#*i/Tj&a-rs 

>«T<Dt^fi9>^ 1 /4 5 ^0>«(ip +i^ft 
i«10a<hl0b«t^C(l:^ o L#>U C© 
iS^fc^f ^^TW»^D7 r -Ol/BJSj— CCB&6 
01 4-C9ikl,fc$&&mcJ:Z h^>^X^£B^^ 

SfcKU>r>gM^/J\$ti<hc^^ y 5, hBLg 

[0 04 i]tt±»y^ Fu-f>4^or^^^ 
30 ^^Fftt^^oc^BUc^ v-x, fu 
^>©aA^^>yifY Fffc©»«ctf ottiis com 

v**a§s^£>£o aASB->yit*^ Ftirc7>aAii^Dr 
[0042] (mmw2) Lxr*?micj:*>m2<D9m 

TJ:^&c, PM<7>^ H ^>y^>SKl^C<:PM(D¥2@ 
M«13^Mim ^*S«^ffiCcp^^ 9 ^ 
40 >"j3>i4^xfc'^^>t«g3«o #c«:HSfc« 
1 <hH«^PMO¥^i*^^LhCCNch^h^>^X^ 

[0043] Wm»Bt<D'l*S C^x^ftMt^ 

Bn pnsaapi^*-^ h^>^x^^adf^-r^^ 

MOSf^-/ XCDN chiPch ©SEBb&J/h S < tt£ <h 
h^>>>X^<D|gS!j^A^<^:€>(D'C 

5 7 v y*Bg&*fflft£Wcf ^ A^^SH© l ^><h^ o 
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[0044] ^cr^^JS0!lr«P^i^ttM^l 3t 

(PS»is«s/i;3>i4<3!>«K) t*®56T^£<^£ 
c<t#r^&o io 

[0 04 5] (Hjffi^3) «T*^iCJ:^f»»S 

^^^©S^a^ao^ss^ccociT. SI 1 

[0046] Bl 1 (a)CC7nT«t ^CC, P^(D^*g H ^^ 

4 0 0*y • y-*©^U:a>KftR2*»J5EU 
hlUMUtt*8- 1 2^y •"^-*©S/y 3>BKtK 
3 a»c % 2 5 0-3 00t^ • j<-Z<D& 

fMVi/=i>.*JHIU BETOOK 
fc±*)y- htt4«Rtti. *«c % . coy- hflK*. 20 
4^"7X^iiry>^^>^40KeVr 1 -4X 1 
0"cm- , aAU n-MOV-X, FU-f>««6 
a, 6b*»JSE-r*. <X&C V :£H&C2 50- 1 5 0^y 

&o Mt@£^Gr>-y->f F^tf-^X^-* If* 

7X^ittbS^^80KeVr4-6X 1 0 14 
cm- 2 aAbn+I©V-X 4 KU-/>^7a, 7b 

[0 04 7] 01 1 (b){C^-TJ:^6C. ^»;^>S«1 30 

•j3>il4(DiiK:30-5 0ty • j-z<dz># 

^f>i9a, 9b. 9c^rjSiRKj(CitSTSo 
[0 0 4 8 ] 0 1 1 (c)CC^*r<t^CC, F^x^CC 
<fcDt"J 3>»fcJWDtJ--f F^Wl/X^-l* 5 a. 5 
b^illRWecx^^>^L^TS 0 20-25 

KW>±<D£>yXT->9 a, 9 bi^^i Lt* 
«^t>^20-30KeVt2-8X 1 0 11 cm" 1 

&mi 0a, 1 0bM^ o 
[0049101 1 (d)CC^T<t ^CC, MS<D3»£K:<fc 
OJIfffllfillJgl 1£«SU ^>** hfL^r^L/c 
r;l/^^^A^@l 2 a, 12b^Mt^o 

[0 0 50] ccDck^w:. «S*«o*tt«:j:tili. P 

+m¥mt*im 1 o a . 10b ^^iRw^^-r ^or 

FlW>SS£^i*tf£C£&<, H^ + >*JH»* 
T^Ci^T^^ 50 
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[005 1 ]*^ ^>^f >ORb^3A%h^ 

«; n > & £ £ m c > r an iwj © p -k * r ^@ £ 

[0052] &*>\ 2WW«r*«!«:RJI*«:rti«P 
chiMOS F^>^x*K&§:PWi§ffl-c£, s&mfe 

[0053] (Sl^^4 ) JHT*«51CC <fc ^f^SM 
^*««©ira^ffi©W4©lB»«cc«ot*r, 012 

[0 0 5 4]il2a^ti5^ PS(D^>'; 
a>$»ttlfil±«:, «^»BtfflC0i»i»Ki:?c€ > *54 
00t^ • ^-4r©*/U3>^fcBl2*^ISKL. y- F 
lfii»Ki3!c*8 - 1 2^y • ^-^CD^Vn>^b)S3 
Z&lfcrZo #Cfc:> 250-3 0 0t/-^-^<D^e 
Bfyn>**»U fi?£©y*F, i^y^IIfC 
<t0y-hli4?:MT^ ^(C, ^MCC2 5 0-1 

vr^vtnc&W-i F^-^X^-lf 5 a. 5b£ 

j&s-rs y n >s«±o^ y =i >SHb)B£3 * 
K&L,xi*v *>mfe*mm2&z 0 wc % y- Fig. 

.<L*<DU--f F^-^X^-lf^vX^OTfc^* 
>^40Ke VC4-6X 1 0 14 cm" j aALn+i(D 

0 ■C. 3 0 ftcommicl: 0 7*fift £?£ttf b L&aXKi 

[005 5] II -2biC^-rJ:5K:, ^HCC40-6 0 
^y • J-$<Dr*>&mffibtc&. 60 0 -8 5 OS 

<o®Mmic£ K*?z>±^ya >mw^^^ty y ^ 

6 0- 1 0 - y-*©*^ 

S^y*-fF8a. 8b. 8c»^, C<D^F. 

[0056] II 2 cCCtST <fc ^ CC S F^-fx** 

>TM^-;M^5 a, 5 b ^il^CCX-y 
U$£-r&. 2ctc. 2 5-4 5S©^:Mft^^>iiA(c 
J:0, y-F^g4<by-x, Ku-/>±o^»'j 
•y*^F8a, 8b?:v^>7<!:Ur*^^>*3 0- 
4 0 K e V*C4 -8X1 0 11 c m^aAb^y^X;^ 
X h ^5 p +^ct)*^M^c 10a. 10b 

«:»idrr*. *-*>^u*-f FcD^^>fflihtfe{i^yn 

-X^v C©y-h^g4*v7^<!;(,T , J>'^t> 
^40KeVtl-4X10 13 cm- i aAl, n -^<D 
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[0057 101 ZdK.^-f£5lz.^ m^<OismcJ:K) 

mmnmm 1 1 ^mm u 3 > $ >? h n&mis. c tern. 

TJb5-=-^Am@l 2 a. 1 2 b ?rffJBW-S„ 

tfP c hSMO S h v>i>X2 tl3I«©75arf^-C& 

ttp-SLD D^*sffit5(^!c©^:^c^'n > Y 

[0 059] <s«fefll5 > «T#&WC J^HI^SS! 10 
¥^(*^S©SS*a©^5©SWSWco^-C. SI 3 

[0 06 0 3 01 3a«Cijrf cfc^GC. PSOiU^'J 
3 1±«C. SS^3-Slf«©^M<!:fe^4 

^C«C. 2 5 0 -3 0 Oi-S • ^-5?©^tS 

i'i tTffll>5 -/^>EtAW D 2 0- 20 

6 0" ©AM&fciiAfc: <£ «J 1 5-3 0KeVt?2-l 0 
x 1 0 1 ' c'm-'aAUOWJl'--^ h ^MJ££ft3 
P 3l<D¥m#®.m 10a. 10b ZBf&?Z>. 

[0 0 6 1 ] -Xtt01 SWC^fcfc^ tc. y-hm@4 
£-7* * £ Crffll=> S A * >ttAK J: 0 y > -f * 3 
0-4 0KeVC2-6x 1 0 15 c m~ 'iiA L n -3!© 
^JSttBUlS 6 a . 6 b ZBtiLTZ. 

[0 062] #(C01 ScJtTjrT.fc^K:. ^S(C2 5 0 
- 1 50t^ • ^-^©^!)3>8fbK^19l. i!S 
©I v f^' ^ ?KJ: K 1 ? t-A^-t 5 a. 5 30 

b£flJj£T-5. vfc«C. y->H@ 4 <t «©-*./ F^*- 

KeVC4-6Xl 0" cm"'SAtn+S©y-X, 

[0 0 63] 01 3d«:pK-r<fc^«:. iisr©^ffi(cj:0 

@r^j»iSig i i sum l . a > * * h ? l^^s u 

T^S-")Atil'2a, 1 2 b^SX^*., ft. P + 
1 0 a , 1 0 b ZBf&TZ -ft>ftA«V 
-x v Flx^>©T^CcgLftl><fc5Jjnilx*;U**----?> 

[0 0 64] #^«C<fc<5ffrK£ft;fcMOS f-7>v>X 
^ttP+Sf«fl:^10a, 10b*Sn+Kl/-f>7 
a, 7 b©^ + *nHSltC©^&)?ES ft FU-f>3§ 
S£ltX3#&C<fcft<$iWtr#.2 > , > 3 6&CP+§*£ 
$Ml0a, 1 0 b(;}:?i>*;UfK:fcjSLT*s9^ 
•t- * ;Hl©^6«5z§S*^^— cc * 9 ^ -v * ;m 
©;F*#Bjjgg£il< fS&-e£ ce>tceb* + 'J r©j£ 

tfjsa*sji < a 0 ^tf)*©A* ft 1- r> >y x ztmhti so 
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[0065] w±©iiii^-c^s?rjiK:rn 

ttPchSMOS h^>^X^fcK«©^T?f^fiK-C|f 
5C«h«t,»'5*-Cfc^c<. Pc h$Lb7>isXdt<Dm-& 
Bp-SLDD»it|[il|[©^l^ci>^>r 
^^fttrt^S/t«6J:0^:#^S^i'>*;^m©^ 

[0066] 

Y>IRi*K:lMgu *^«©-a5(cS;WSc:iCc 
iot?t* ;U©tj3*SP#©^*«^g:Q5® < ft 0 . F 
7>i>X ^©fKift**5|aj±-r 5. £fc Fl"f >©T8B&C 

h ^WMsntt^i.^'c, 

» < ft <3 F U >!£8#<gT l> . HISS©*^ il£**fr± 

[0067] $ fcis^^2 idiK©^fiX-cti. m i mmm 
htt<o. mumm.^mwmmp(cv--x^ r# fw 

#Ttf 6*13 ? v :7ft £'©3F£2&J|l#3&£«C«lx. 6 

n. £ ft h ^ > s^x * ©g«a§g <«i§s*^^© 
jgg) «g«6r /hs <t#s©t?Ku-/>i;t>j'->3 

[0 06 8] £tcMSmm3 ,6 , 7 IB$8©«)j£-Ct3:. y- 

i-m@ift^^ i ©^^e©ffla^ic«g$ft/c^2©m 
BK-rs. ^i4±©K#*i bra. i «c±tB©a 

A^y-hSi^l-ilttf^©?. ^•r^-il'©^ 

^gp^©^«»?as*i« <fto. h^>i?x$ ©igi»^ 

a >ftia©^^a»i» < % o f u ■< y^&ifii&T 
nss©»fpjia^r6]±Ts. m3ic*&we>j3mn 

ttLDD n-, p -Jl©ttA?r n + . p+y-*, p: 
U-r^ff^iO^KtT^CiJ&i-C^S^. n+. p + 
erSfSftW/cfeO^SCCn-. p-®*iRSStift 

[0069] * tcm&m8 imomrfL-cte. m 1 ©^m 
^£-7* ^ <»: Ltic^Aift -r *>&A*mi.>tcm 1 

m 1 ©#Hlg£ -^X^<h.UXfflt,^*2©-f*>ttA(C 
X. R^KU^><bft5^2^M©^2©^f*^ 
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t LTflK>&JB3©-r=|->i£A«:j: O^gttlS 
>©-gf5 £ ft £ j£ 2 zg^S©0 3 

ttsgnu o «< . t^m 1 2 <Dmm# 

s. 

m 1 ] ^mo>m 1 ©niswcfcttSMo s h 

X*©IH8rffi0 

>$js©»tKE;*0 

[03] IBJIIi&Wtfctt&Nc hMOS h7>>^£© 
K U ^ >tti£© 2 X7c7'n ?y 

[04] ISl^dS^tCtJ^^Pc hMOS h7>i>X^(D 
K U >tti2© 2 Xfc-lzi -y r -f JU0 
[05 ] I^ISQSWcteWSNc hMOS f-7>^X£© 

* Jl^j&*^imi§0 
[06] fSHUStWciittSPc hMOS h7>i?*£© 

f > * JWtt*fe5VS1#ttia- 
[07] (BjgQStWcteW&Nc hMOS h^>> ? X^© 
KU-f >Hifc©->-*- h^»tt£*fnr ! m40 
[08] fHjgQfeflRcfeWSPc hMOS l-7>^X£© 

k u >^&© f- v mmw&^-f^mm * 
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* [09 ] laJgQS^fcW^CMOS *J>if*isl — *© 

[0io] xmnom 2 ©sus wcfcw smos h5> 

[011] #^©l83©j|J&WcfcWSMOS h7> 
[012] #J£H£©3l4©3I^WcteW£MOS h^> 

£©in»f®0 

[013] ^^©^4©3QSWC*5WSMOS h7> 
10 i^X ^©X?SBfffi0 

[014] fifcife©MOS h7>?>X^©I|iKa0 

1 «ssi";3>sig 

3 y-timm 

4 jj*ys";ri>y- i-m^ 

5a. 5 b ®M?-< Ktf*-* 

6a, 6b n-m^m^mm 
7a, 7b n+m^mfrmm 

20 8 a, 8 b, 8 c * 2 J K 
9a, 9b, 9 c 

10 a, 10b D+S¥3lte®® 
1 1 HIBUfittS 
12 a, 12b Tfrsmm 
1 3 p+^S&ii*@ 
1 4 Wltgx f $r* y+J^ 1 ^ >m 



[03] 



[04] 



N+Poty-Si 
Gate 
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I 5E16an-3 

Z lE17an-3 

3 U3E17cm— 3 

4- 2E17CTO-3 




— KW> 



P+Poiy-si 
Gate 



/ 



1 5E16an-3 

2 1E17cm-3 

3 1.3E17cm-3 
4- 2E170IJ-3 




[06] 
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